1 H NMR and 13 C NMR spectra were recorded on a Bruker AV 400MHz spectrometer (Bruker). Solid-state 13 C NMR spectra were recorded on a Bruker AVIII 500MHz spectrometer. Thermogravimetric analysis (TGA) was performed under N 2 on a NETZSCH STA449F3 with a heating rate of 10 °C min −1 . Fourier transform infrared (FT-IR) spectra were recorded on a Bruker model VERTEX 70 infrared spectrometer. The powder X-ray diffraction data were collected on a D/Max2550 VB/PC diffractometer (40 kV, 200 mA) using a Cu Kα as the radiation. Elemental analysis was conducted on an elemental analyzer (Vario EL III). The morphology of samples was characterized by scanning electron microscope (SEM, JSM-6360LV).
Section 1. Methods

H NMR and
C NMR spectra were recorded on a Bruker AV 400MHz spectrometer (Bruker). Solid-state 13 C NMR spectra were recorded on a Bruker AVIII 500MHz spectrometer. Thermogravimetric analysis (TGA) was performed under N 2 on a NETZSCH STA449F3 with a heating rate of 10 °C min −1 . Fourier transform infrared (FT-IR) spectra were recorded on a Bruker model VERTEX 70 infrared spectrometer. The powder X-ray diffraction data were collected on a D/Max2550 VB/PC diffractometer (40 kV, 200 mA) using a Cu Kα as the radiation. Elemental analysis was conducted on an elemental analyzer (Vario EL III). The morphology of samples was characterized by scanning electron microscope (SEM, JSM-6360LV).
Molecular modeling and Pawley refinement were carried out using the Reflex module in Material Studio 7.0. The unit cell dimensions for COFs were taken from the DFTB calculation and the space group for both COFs was selected as P6. Then we performed Pawley refinement to optimize the lattice parameters and simulated the PXRD patterns using the Reflex module until the R wp value converges.
Both of gas adsorption and desorption isotherms of COFs were measured using a Micromeritics ASAP 2020 static volumetric analyzer at the setting temperature. Prior to each adsorption experiment, the samples were degassed for 12 h at 120 °C ensuring that the residual pressure fell below 1 × 10 -5 Torr and then cooled down to the target temperatures, followed by introduction of a single component gas (CO 2 or N 2 ) into the system. Once the adsorption process finished, the desorption experiment was automatically initiated. In the desorption stage, gas pressure gradually decreased and the corresponding amount of residue adsorbed gas was measured and calculated by the instrument.
Section 2. Materials and experimental procedures
Solvents, reagents and chemicals were purchased from Aldrich and TCI. All were used without any further purification. 1,3,5-triformylbenzene (TFB) 1 and 2,4,6triformylphloroglucinol (Tp) 2 were synthesized according to the literatures. Figure S2 ). 
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CO 2 /N 2 Uptake
The gas adsorption isotherms of Cz-COF and Tz-COF were measured using a Micromeritics ASAP 2020 static volumetric analyzer at the setting temperature. Prior to each adsorption experiment, the samples were degassed for 12 h at 120 °C ensuring that the residual pressure fell below 1 × 10 -5 Torr and then cooled down to the target temperatures, followed by introduction of a single component gas (CO 2 or N 2 ) into the system.
Heat of CO 2 Adsorption Calculation
Pressure as a function of the amount of CO 2 adsorbed was determined by the Toth model for the isotherms.
where Q = moles adsorbed, Q m = moles adsorbed at saturation, P = pressure; B and t = constants; which can be used to calculate the pressure P.
The isosteric heat of adsorption values were calculated using the Clausius-Clapeyron equation:
where P i is pressure for isotherm i, T i is temperature for isotherm i, R is 8.315 J K -1 mol -1 ;
which was used to calculate isosteric heat of adsorption (H) of a gas as a function of the quantity of gas adsorbed.
The Ideal Adsorption Solution Theory (IAST) calculations
The pure component isotherms of CO 2 and N 2 measured at 273 and 298 K were fitted with the single-site Langmuir model:
Where, b i is parameter in the pure component Langmuir isotherm (Pa -1 ), p i is bulk gas phase pressure of species i (Pa), p t is total bulk gas phase pressure of mixture (Pa), q i is molar loading of species i (mol kg -1 ), q i,sat is saturation capacity of species i (mol kg -1 ).
Pure-component isotherm fitting parameters were then used for calculating Ideal Adsorbed Solution Theory (IAST) binary-gas adsorption selectivities, S ads , defined as:
The IAST calculations were carried out for binary mixture containing 15% CO 2 and 85% N 2 , which is typical of flue gases. 
